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VARIABLE ESTIMATION DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To speedily and efficiently 
tune a prescribed corresponding relation by evaluating 
the probability of an output variable estimated based on 
estimation parameters before and after a change, 
selecting the optimum estimation parameter whose 
evaluation is the highest and controlling the prescribed 
corresponding relation. 

SOLUTION: An estimation parameter change block 26B 
generates one new individual. Evaluation values as the 
indexes of the probability of estimation values Vyhat 
are operated on the respective individuals based on the 
measured value of relative speed and the estimated value 
Vyhat of relative speed between a space above a spring 
and a space below the spring when an attenuation force 
controller 10 tries the control of a shock absorber 16 
based on gene information of the respective individuals 
of a new generation containing the new individual. 
Furthermore, an estimation parameter selection block 26C 
erases the individual whose evaluation value is the 
lowest and selects the individual whose evaluation value 
is the highest. An adjustment block 26D outputs the 
combination of the optimum parameters to an observer 
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So 

& w®. t -r % mmmmmm <Dm^< y * - 9 ®mms a 
[ft#is 5 ] m&m 1 4 <D{Br^^^^g«i^g(7? 

t mz.mn<vt£te. ± t i-ii&T t <Dm {-lata: $ 
a vVT-fv— s«Dmmt> %\-£te±.t titer t<r>m<Dm 

t- ±.mm.Rxf--rmm. * w-r s @f fz<r>m m ft k t mumiz 

[000 1] 

[389itf>g-r-5ftfif#IF] *^Kfi, A^'£4Ko^T 

[0 0 0 2] 

I©-oi LT, 0"]X.(S^¥7 - 8 9 3 2 1 ^-iiffili 
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[0 0 0 3] W>5t7^y-> 3 vM»iSBt-J;tt(i. 

(vmmibizj: ip^ssffij; y-y-^^i/a is*y°v 

[0 0 0 4] 

coA^J^gt-^-rsSigK)^ ^&mi£1rz>ia-ig>*:<D 

[0005] ffiSrof^yva vfflW^g 

*^W»±S^^IMf4, A^^*i-ov>T3f^©*r^M 

30 t/^^- ^SrSji^L, Mcm<nmi£/<y 

*0f^o»J6BB«SriI«Ei-5::i:fc«fc9 % ^©^^S 

[0 0 0 6] 

»4. *»MlcJ:*ttf. if*^iro«fig. an*>A^a^ 
* JE/< 7/-^l^t HMfB«^^g Id <£ 9 it ^ £ MtL 

^wc x s t> & o ^sioi^ 7 ^ - 9 & mm 
[0007] mxmi (Dmm^xthti, A^sitov^ 

50 groit^N°7P«-^^H^ix, ^ntiRXJ^WWi<om 
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ft So 

[0 0 0 8] ±3£<z>£Bft«]e3: 

[0009] m^m2<Dmmz£ft\i, *?ir—s«Dm 

??V^S «t 5t-*So 

[0 0 10] *fc**M^<t:^«, JLiE<z>£KftKJH3: 
[OOll] »**3(?!)»*fcJ:*tri, ^>y^(ommy< 

^ — ^ ^sraa^*a {-&->$&m£ < m ^#s «t ? 

[0 0 12] Sfc*«W«-J:*Ui, ±a?<^*Hft»IBSr 

[0 0 13] »**4<z>«*jc:J:ntf, fSfgia^ 

[0 0 14] *fc**Mi-J:ixri, JiiiOfiMflfcHIBS: 
a*»(-»*-r^<, «**175^4<z>«jSK»^-C\ 

mw.<D-m>*m$L its 9 , BuiBA^aE*tt**i^«fc 
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[0015] »3RJS5<7)#lfilt^J:Hfi, **fiw*ta_LJn 

[0 0 16] *fe*5SWJ-J:ixff. Jiifi^S&KJHSr 
[0 0 17] M*^6co1S^ic:J:tttf. IfeE^*— * 

[0 0 18] 

[0 0 19] ^$£WcD{&cD—^(Dfrt. Lv^flg^^ctix 
fcf, ±fS»**i7!r^4<z>firix^<z>«*{c:»t^-C. «:£ 

y?Tzfy—s<(DmmJj%:&te±b\'£teTb<o 
[0 0 2 0] *^P^^JE{-fl!L^— o^*f* Lv^^t^i: 

50 mm3) o 
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[0 0 2 1] 

mw<Dnm<DMn} &T\cmttv>m%&m too, * 

[0 0 2 2] El 1 \^^^-7^^mW^\^m^5< Ua v9 

[0 0 2 3] 01 ^S*T, «sy3ffiiJ»3£B 1 0 tt^-^lf 
-^1 2WW««ll 4^tLTV^ 0 *fc0 

1 KJ&T, 1 6ttSl ~Sn <Z>nfiC0*J«iaS:#i-S* 

^ J: 9 0J;if;f;*xyy Pc e™ 9t£<dT97'=-^— ^ 18^ 

[0 0 2 4] ^^if — y< 1 2 tertffiKlMft 2 g ft«t^ 
7* /Is 2 0 ^tltl/^o rco^e^Vl-2 O^MS^mfit 
JVe*U*fe± 2 0 A(Z)IiSmf^T2 0 B(^IM^ 

U Ks RtfKt f^-^tt^^^-^^v-n ^^y°y 

2 0 C(^tfia^*RWi*aT2 0 B^fcffa^fRSr^U 
Cs WCt tt^tt^frv's *y?T*?y—'<2 0 DOO® 

[0025] ^if-^^ i 2 KteWKieSLfcffiKt;: 

xMrnzmi? bftfz±Tbmm*t >v 2 2 ^ * 9 * 

ffiVyhatRW*fa±j!roi$ffi^«ISffiGzhatS:«l|C-rS J; 
f-S^< y-< — K^^^ftJP^fTipns J: 5^^:*oTV^ 

'So 

[0026] H^o^^^u^r^, MW8tfflWt£ 
S 1 4 fc*ai£<Z>*p< *ft:tf>±T2HH£ff Gz - 
£te±0fSta±*«Vz «:**U ^if-^ l 2 J: 9 
A*SH5tfiaJbttftoTt<olH©4i»**©lflftfl[V 
yhatXt*f#ta±j£«Vz l^*CS:^^7y^«* 

S^^C C sreq£r^g-T 5 0 
[^Cl] Csreq=CX (Vz /Vyhat) 

[0027] mtifflm&ffln&m i 4 «u »a?©ip< « 

S«ft CsreqRt*ft#i£*0#i^ffi VyhatMS-3# TIE 
^S2l:toty 3 y?T7y—s<l 6fcB3R£;fv5« 

[§2] Fsreq=CsreqX Vyhat 

[00 2 8] £(£$lft)a£lftl£K 1 4 fi, 02 Id^iX 




WHRZ9-2 4 4 7 1 0 
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Tl^5#K. v-a ^/^T^y— ^1 6 <Z)«.fMfl|]& S i 
(i = i—n) ^ov^Ttfto±i:tfiaTi<^racoft»iS 

-f-e s> y° 2 4 U ffi#S«<^«£ffiVyhatRU^ 3 
y?T7y s< \ZL £ *t 5 F sreq * ^ 5, 

y°2 4 J: <9®S^fFs dSFsreq(d*<>jSV^»J«iaSa S: 

10 ^T^y^^^lt^o 

[0 0 2 9] El 1 t-7^£;h/O^£0< , ^if— 1 2 
^IS^7^-^Ti!>5tfto±2 0 A©IiM, tf&T 

2 0Bcoffm, t^yi/g y^/y o c©tf 

met tt*ff^9^-^«!l»ifi«2 6 J:9A*S*tSo 
I^°7^-^Wil2 6{dWtB»i£«"fe^2 8 <£ 

fH-^^ s A^7^^5 J: 5K:&oTV^5 0 
[0 0 3 0] H3^$*v0^5*P<, it^7 7«— * 
20 fHfil3£K2 6f*f¥ffi:/u^ 2 6Aii£^7^^i 

jgy^ 2 6 b tmiE'*? *—9mj£-y* ^9 2 6 c 
smm&mfc^^y— 9, EP^ttte-hoHSM, ke^t 

^S:i*e^£^5m<B<zHBfls I (j) ( j = 1 — m) J: 19 

<z>f¥«ttx(j) t^fs«^a{-f2«Lrv>^ 0 #ans^ 
30 roj t r 1 j £ ±9*5 8ffi<E>R£ ut 

[0031] 4fci£^7^-^KI^P y^26Btt 
rn^^fflft*GA^IiJ9^IB*^T— o^lKUV^fr 

fifr^aUfi^* «ft*IIMM6B 1 0 \z X V) */ 

lifcTt^M^ffiw-iSft^iiasfflvy xt^ffistiftft^)* 

^fflVyhat(cS<3#lft^fiVyhat<Z>flfc^e> bS^ffiSli: 

[0032] mzm^<D%mwm\z.m^x\^ m 5^ 

fiOffiVy \?/<*y^/U9%±mW:<Di&$:Vybb 
ffi^fit*^>ffi^fltVyhat^y^^ K^7-{;^*!!i8© 
{g^Vyhatb i: Lt % rtbt^JBSfiMAVy =Vyb- 
Vyhatb i5S«S**ix, * fc Vyb&t5Vyhatb (^ffiffiliA 

tds»»*ns 0 *bT*ix^ttTieo»3a^»4^ 

StSt^n. Kl , K2 XV ASr-t*L-e*LiE<Z>^«i: LT 
50 TfBO«5^ftoTWffifi|[X(j) *s«»*ixSo 
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[0 0 3 3] 

[S3 ] El = S AVy 2 dt 
[§4] E2 =IAt 2 

[15] X(j) =A/ (Kl XE1 +K2 X E2 ) 

[0 0 3 4] Itfl6^7^-^i«/oj,^ 2 6 Of* 

?fa*9-htf\ a«9^mf@^fifr, BP*>*f1fl:«;J:9fPfiBffl[ 
X(j) &Wct>M\<mfc%mtR~tZ>o fLtll7n^^ 
2 6 D\$Z?T2 y$ 2 6 CMJ: OatRSttfcfifr^itG^ 10 

[0 0 3 5] «Fti|g*(OSIlifi^ffi^ttV^Ttt, 
[0 0 3 6] 

[^1] 20 







TiE<a 


M 


Mftax 


Mmin 


m 


mmax 


mmin 


Ks 


Ksmax 


Ksfflin 


Kt 


Ktmax 


Ktmin 


Ct 


Ctmai 


Ctmin 



[0037] ~£.fzGA{z£&m&v>&m3:, 

fflftW n {@<£>itfcT-<£>— SSdSflfe^^fflft: <D#j£i-<5ite 

[oo38] ftmmtimmmm 1 o Km^tamtfc 40 

PU, ROM, RAM, Atti^Sfi^T^tf-e^r ^ ^ =1 V 
M x RAM, AUi^J^H^tf-^^^^^^t:^ — #\Z- 

xm&LZfrx^x &\*\ 

[0 0 3 9] &\Z.m6<D7v— h?r#RSLT@7F 

[0040] ^-r^^^^i otc^Tfi^gfitcJ: 9Sf 
ifcft I (m+D SrKflfeSiiraaMt^fTtonSe ^T^rfT. 50 
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o (^^v^Tfitf bu^^cofiia±^HSM(m+i) dS^tD 
TPSfitMmin *flSt?fcSd^d^WJ3&5fTt>*t. 

*a±GDRfiM(m+l) ^(^TPSffiMmin I-I3:3££*b<5 0 

[0 0 4 1] OJcS^TttSr LVMBftwtffa 

_L<Z)R4M(m+l) ^5*<0±RBfitMmax SrllX-TV^^S 1 

0 \^m^Xm LV^flE<Ofifa±<Z>W4M(nH-l) #5*69 Jt 
PSfgMmax MK^SixSo 

[0 0 4 2] XTiy'T'G 0iC»V^Ttt»fLV^fflflc<7>«ja 
T©SIm(ffl+l) |:ol/>t^f^/2 0 — 5 0 tHHtlO 
&L3lfCj; (9 TKffimmin &U*_LPMtmmax i^J;3;tf— K 

y^vi'a v^^y :/^wi;te^lKs(m+i)^o^T;* 

[0 0 4 3] &fcXy L iy'?8 0 t^l^TteSr LVMBftW 
fi^T^^^^^^SKt(m+l)^oV^T^^^y^ P 2 0 — 5 0 
t mmcDf&m^ J; Y) TPI{iSKtmin&t^iiPgffiKtroax(C «t 

fi*<^tffaTO«affiftCt (mH) iroV^t^f y ^ 2 0 
— 50 ^|B1^cD^3gt^J: ^TPSffiCtminRr^jhPgfitCtm 

[0 04 4] ^7^/10 01*^^^^^ 

tb, 1 Ot^V^T^lf— s<l 2<Dmfcs<9 

— ^M % rru Ks . Kt &t*Ct ^*H*;ft,f@ffc I 
(j) COffiM(j) , m(j) , Ks(j), Kt(jK Ct(j){:i 

[0 0 4 5] ^fy^l 2 OtC^V^T^it^N 0 ^^— ^ 
tfsffitel (j) £ HtiVtMxm 6 ^ ^ix/^/^ 

tb, ^^^^l 3 0\Z.^\^X\^4^(D^^iy hftT^S 
To (iE(Z>^S) -Y y ^ V h ZfhZ> 0 
[0 0 4 6] ^"ry^l 4 0 \^W>\*^Xte? 4 ^r<Dj3 ^ >- 

S^Wffl^fftoHfcirt^tt^xy^l 2 0-M«9. ft 
femM&fft>thfck£\z&*T<!y7 > l 5 0— ittf 0 

77^1 3 o{c:l^v^T^-r^£D^^>' httason 
^s^<sei ar«t»ss©«JMi[E2 **iveix±iB» 

3Rt«fc4^«oT«llStt, Wffi<SX(j) dS±E*5 
[0 0 4 7] 77^/1 6 0 t^feV>Tfi j ^ s 1 y 
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* yh^ti^ ^r^/l 7 0 CS^TIj; j l 

[0 0 4 8] XTy?! 8 0 ^i^TtemH- 1 {®<£>{@f£ 
O^^V^T^ift^>^gV^fpffi^^tXmax j&SSflMttXc (IE<£> 

t>tbfc^^i^ti^x^7 P 2 0 0 l;i^Tm{@tf>ffi&:<£>5 

0 00:^1^-^1 2^ffi^j£ix, L^3^rcQ/W- 

[0049] Hk\m7%^mirxm i i:^sttfcsj»a 
i 4 ii: j: 5 hp $ n a ^ * ^ ^ ^ aift ^a<5 

[0 0 5 0] XTyZf3 1 0{JU»V^Ttt_hTSPi£ft-feV 
2 2 |c J; 9 l&fcH £ ix^ v K^* 7 jfr? fam £ ttfc <r 
ffcoo_tT;tJni£*Gz *atJ^:/lF— l 2 td<fc 

Vyhat(7>ae*ji*i&SfTt>ix, ^^3 2 0 (Cj^Tte 

vz tfiRirsixSo 

[0 0 5 1] *TyZf3 3 oi^^-r^ffi^^oit^ 
^^>f^y^^iSi3t3dSfif*>ix5-i^<t 9. v-3 3/^T 

Mo 4 0{Cjfi*V^Ttt«S«»CsreqdSft"e 

t^JCtt^^y^S 5 0{^»V^«*«»CsreqdSO^ 

[0 0 5 2] ^r^^3 6 0liiKv^}j:llMsSfc 

sreqaO«ffiSEtjfi«^lt^ffiVyhattc£-^§r h9IE» 2 
oTv-3 y^T^y— ^1 6<oaSf«S^)Fsreq36SijiJt: 

at&tf @ IMS^I F sreq^m^^m 2 £ *Xfc 79 7 

{^£^■7^/2 4 <fc 9 v-a y?ryy— ^«onwM 

«Sa )&S*3££ix5o 

[0 0 5 3] ^f5/^3 8 0^^T^@iB9gSa 
»T/tt»jiflE<©«l3fe«Vyhatt^S-5#->3 yVT^V— 

^»M(f^7^fax-^ i 8^as^i six, :tiia 
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9 V a ^ T :/ y <DM»m* S 41SJ#P© lOMffl $ jx 

[0054] ^< \^Tmm<Dm-<DMi&i&n^m^x 

0 fcJ£**5fM»tf>^-< A V^ttH 8 ^£*l/T^ 

5ffl9t?S>5 0 BP^^r— v>l — 3 <Dm\z&®m&Mft 

ilL^fT$ix5o ^LTftfc^V^WfiXmax ^gi«f 
Xc £AJbt£?fc5i:*x— ^4dS||ff*ax5o fsSj^T 1 — ^ 
io 2 6D«FMtti«FraS*J-S*^*ix, ^^-v* iXt^3fi 
HKW^lBWW^fTtoixSo 

[0 0 5 5] «±(DlM§J:9ai5*n<, H*%<z>2gt&l$ffi 
^J:ixfi. ^^^y°i o — 9 Oi^v^fiflc^XiB^J: 
9*fLv^flcdSHi^L«)bjx, ^^100-17 
0f^v^T#fflflSi5SK?T*lx, ^f^/l5 0»^ 
^{iffcoi¥«ix(j) tftRHtSix, ^f^i8 0i:K 
v^Wffi«*s*t>lSv^fl:3js*}H^:L«>&Jx5o tLt 

xc Ki^fcse^jsswsfTfcnssT^^y^i o — 

20 1 8 OdSakOigLSgfTSix, ^X^l 9 0 i^M^Tlt 
3e 3 R|g'W s fTfeJx5t^^s/7 P 2 0 OCMv^TMfi^i 

tffiv^fittaqsiRSix, ^(omfcomm^? y —?i>m 

g^Wgti 0^)^/f-/<i 2^HJ^$li, rixic: 
J; 9 —s«Dmj£s< 9 y - * <£> ^ a - = is IT&ftT 

[0 0 5 6] ^\^rzf^f—y<(Dm^< : 7^—^(D^-=L—^ 

0£91&9^£2x, «SM«tiO^ 

30 5p«-^^J;9tt»a*©ifl*«[VyhatS:«||tU 

4fita^*^«^ffiVyhat(cS<5^^^7 

[0 0 5 7] *«Bco^BR^*t 
ffiiciSCT^if— ^3&sa»w^^a 

So 

40 [0 0 5 8] *fcH*©3lli6?Bffi^J:ixtf, **ry-f2. 
0-9 0(^J:9, tfb^fi^it^^^— ^^^TT 
MKJh^±IR«&T«>«[^K*Slx5«)-c. fl*«>3£ 
SE^ J: 9 9 t« - 9 LT5FiSSJ*«^S9f£ $ 

tL-5££«:tt*fcWJtU rix^ e t9_hM^D f T^t 

[0 0 5 9] ^[g!^^^iS^flg(c:»v>Tfi, i£/<7^ 
-^WKI2 9SOI8»^ix6^-y r lf-^i 2« 

50 — #tel£tz±2 0 ACOSSM, I^T2 0B(^) 



(7) 



9-244710 



11 

[oo6o] m-tDmmmm 

{~^£ntz.m*^ttft^&m*iz-tem i ki^tw-sjx 

[0 0 6 1 ] r(Z>3IJ6JKffi(c:»VNTtt, ^^f-'-^l 2 
2 0 B^>KSrru t^^a V^^U >-^2 0 CcOtf 

^t^tKs . j*feT<E>fc£;fa3£»Kt &tW#feT<z>««« 
Set fi*tt^n^»0f^fli[t-aa!^**tT*5!9, fMffi) 

[0062] z<Dmmmm\z&\'tz>mT£s< : 7*--#mw 

mm2 6<omi£'<7*—#&W.7x2iy? (26b) W\ 
12 1 O {^S*bTV^5*P< . nffl(7)®^^}^ y^Mpl 
(j) — Mpn(j) ^M^^^ritf^T- t~t Z> m{®(7>Bfc I 

a) (j = i~m) j: 9&z>m»mk. &mmzttfc-t 

S^^MpKj) — Mpn(j> tt. 01 l^fflfrl (1) 

(j=i) {do^T*£;tx"Cv^5*n< . ^n-?^->3 5/ 

T t <Dm<Vft Mm&<Dm^m Vyhat i: ®S^f F sreq t CO 

[0063] ^.(Dmmmmi-m^xh, mB^mm^^ 

~Mpn(j) ^ol/^-CTISc0^2(^$ttT 

[*2] 

•ey^ ±BBfi TPSfg 

Mpl(j) Mplmax Mplmin 

Mp2(j) Mp2max Mp2min 



Mpn(j) Mpnmax Mpnmin 

[0 0 6 4] ScMia l 2<D^n— ^ — hSr#BBU"C!B 

[0 0 6 5] ^a>%ffiBm<0*Tiy-?\ 5 Idft^-CI* i 
2* 1 M-fey h Six, 5 KSH^TIiWUVMBft: 
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^4 Sl^^T^S^^MpiCm+l) ^TPSffiMpimi 
n t^mfc^tlZo 
[0 0 6 6] ^-r y^3 5 i-i^V^r^^S^J-^y^ > Mpi 
(m+1) dS±EfiMpimax J: 9 V^ga^¥lJg'Jj&S?T;b 
*X, S^JS^fr^tv/c <t # (C^^^ >7^6 5^xt*, 

^j-^y^MpiCm+l) s&S±KffiMpimax KlR^£*x5o 
[0 0 6 7] XTvT'e Sfcrn^Xteiifil-sf^? V * 
yf£*u **ry?l 5fc#H^Tte i ^nSrSiTV^S 
10 ^^SA^WSUdStTfett. S^UBUj&sfTfoixfc t * tdfi^ 

0 0^Stf o ^f5/7°10 0-2 0 0^±a(7)l- 
O^^C^^^^^^fTSH^^^ ^y^l 1 

0K»V^"CKMt^7;* — ^ lP^)SIWJ«tl 4 
<0^-y^2 4*MB<* I (j) ^ffi^s£^£^ v^s^l 
2 0 ^Rv^Ttt-t^-^y^Srfflv^Tia 7 t^£*Wcyn 

ffl»as«fTS;lxS 0 
[0 0 6 8] ^oTrco^»ll^V>Tt, ^5// 
20 i o~9 ot^»v^fiff:<z>3£ia^J; <9*rbvMBffcj&Si6£ 

(j) a*Si*£ix. jxt^^i s o(Ji»v>Tfffiflifii[dSftt> 

<o¥m&ftt>ti&-£xxT y?' i o — i8 oaq*t>i£L 

^tT^tx. ^^^^l 9 0 {^^TW^JBiJ^fr^ix^ 

30 ^3/^2 4— m^J^ix, rixtcJ: 

[0 0 6 9] -&1tr*y?2. AcDmm^^^— ^<D^=l — 

ffligfflP^E 24J;9Et9^;**K ffrJP^Migg 2 4 
l«^»l«tl 0<Z>;*-;/iF— «9«^^tL 
fctt*t*«<Z>*S«VyhatfcS-5#^sr^ , 2 4 J: 9 

^ y ct>® ^ffliai «: mn-r z> 0 

[0 0 7 0] ^< bTH^c7)^-co^jg^flM{cJ:Hf^ 
40 y^T^y— ^1 ecD^cO^ic^CT^y^cT) 
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